We construct a new, direct measure of female autonomy in household decision-making by creating an index from the principal components of a variety of household decision variables.
Introduction
Female autonomy in economic and other decision making has been at the forefront of academic and policy research over the last decade. 1 In the context of both developed and developing countries, it has been found that the effect of a dollar that is earned by the female member of a family is different from those of a dollar earned by a male member. Except for a few recent studies, evidence overwhelmingly fails to reject the conjecture that incomes accruing to female members of the household are beneficial to the family members, particularly children, in the conventional economic sense -greater female autonomy leads to a reduction in fertility, a rise in birth-weight, and an increase in survival rates. 2 Taking this cue from academic findings, several countries have implemented policies that are geared towards greater transfer of income towards women. 3 However, since the decision making process among family members, particularly the spouses, remains unobservable to the researchers, even if a dollar goes to the female member, we cannot know if the spending decision is taken of her own volition or at the behest of her husband (and in some countries other family members' who co-habit such as in-laws). 4 From the policy perspective also, it is important to understand the true underlying relationship between female autonomy, its determinants and household resource allocation. The latter could then be targeted using any instrument that affects female autonomy. 1 Female autonomy has been researched in various contexts. Some notable being (1) autonomy in household decision (Anderson and Eswaran, 2009, Kantor 2003) , (2) autonomy in political participation in developing countries and (3)autonomy in contraceptive use and labor market participation in the United States (Goldin and Katz, 2000) 2 See Kantor (2003) and Rahman and Rao (2004) 3 These range from micro-credit lending, to reservation in the legislature to conditional cash payments. 4 Anderson and Eswaran (2009) address this issue to some extent and find that income earned outside family farm generates greater autonomy. Some papers that do use a direct measure of female autonomy are Reggio (2010) , Jensesn and Oster (2009) and Pitt, Khandker, Cartwright (2006) . While the latter two use an index of Mother's Autonomy as an outcome variable, Reggio looks at the effect of Mother's Autonomy on child labor. However, she uses a structural estimation framework in contrast to our approach of an Instrumental Variable strategy to deal with the potential endogeneity of mother's autonomy.
Researchers have used transitory income or conditional cash transfer programs as proxies for female autonomy in reduced form estimations or have conducted randomized experiments to estimate the effects of a change in relative income on the intra-household distribution of resources. 5 However, most of these studies tend only to reject the unitary model of intra-household resource allocation without uncovering the intra-household decision making process. Relative income, whether transitory or permanent, is only one of the many variables that may potentially affect power sharing within the household (Chaippori et. al. 2002) . Spouses negotiate decision-making on a large number of variables.
This paper attempts to make two contributions to the literature. We have tried to open the blackbox of female autonomy and look into the underlying dynamics between spouses, creating an autonomy index that is replicable in other settings. Second, we show that higher female autonomy does not necessarily mean better outcomes for children, particularly girls at secondary school-going age. We create the female autonomy index using a unique survey design that collects information on each spouse's perspective on domestic decision-making on a set of variables. Mexican Family Life Survey (henceforth, MxFLS) interviews each adult in the family such that the husband independently gives his opinion about who takes the decision-himself, his spouse or both (likewise for his wife). The setting is ideal to measure female autonomy "defined as the ability of women to make choices/decisions within the household relative to their husbands" (Anderson and Eswaran, 2009 ). Since working with twelve variables can be cumbersome and confusing, we have reduced the dimensionality of the decision matrix by taking the principal component of the same and creating an index for female autonomy. This approach has several other advantages. First, 5 Thomas (1990) was one of the first to point out that income effects across gender may be different. There is a vast literature that followed -Lundberg et. al (1997) , Hotchkiss (2005) , Ward-Batts (2008) and Brown (2009) to name a few. Ashraf(2009) conducted a field experiment in Philippines where private and public behaviors of spouses were tracked to elicit differential spousal behavior. It also includes an excellent review of the intra-household decisionmaking literature.
it is a continuous, time-variant measure that gives a range of autonomy. Second, it takes on the issue of decision-making directly, instead of inferring from indirect proxy measures such as access to transitory or transfer income. Third, with more and more surveys asking such questions, this measure is easily replicable. 6 We use our autonomy index to examine the effects of female autonomy on children's education, particularly enrollment and retention at the secondary school level. Mexico is at a stage of development where, except for some remote rural areas, primary schooling has been almost universal.
Primary enrollment is likely to be invariant to the parental characteristics. However, secondary enrollment and completion have lagged much behind primary enrollment and completion and students have a tendency to drop out of secondary school (Angelucci et al.,2010) . Therefore, mother's autonomy in family decision-making is more likely to influence secondary enrollment. 7 Our identification strategy proceeds in two parts. First, we exploit the longitudinal nature of the data by using lagged values for independent variables. Second, we use instrumental variables to address the concern that the results might be driven by omitted unobserved variables. We use the relative geographical proximity of husband and wife's parents, as a determinant of mother's autonomy. This is a valid instrument if it induces variations in mother's autonomy but is uncorrelated with other individual characteristics that affect both female autonomy and schooling of children.
We find that relative proximity does significantly explain autonomy.
While proximity to only wife's parents is likely to raise her autonomy, it might also improve child outcomes independently through greater child care. We have used relative closeness to 6 For example, Demographic Health Survey has been asking these questions for all its rounds. However, DHS asks these decision questions only to the female members of a family. In this paper we use female and mother interchangeably since we restrict our sample of children whose both parents are alive. The idea of using principal components for constructing an autonomy index can be extended to any woman within a family. 7 In this paper we use female and mother interchangeably since we restrict our sample of children whose both parents are alive. The idea of using principal components for constructing an autonomy index can be extended to any woman within a family.
mother's vis-a-vis father's parents. Since there is no a priori reason why a child's paternal grandparent will care about her more(less) than her maternal grandparents, the relatively proximity measure is likely to be exogenous care-giving.
Further concerns regarding the exogeneity of the instrumental variable arise if individual characteristics determine both child outcomes and grandparental proximity. We utilize information on the birth location of grandparents to construct our instrument. To the extent that birth locations are exogenous, our model is identified by the correlation between birth location and current location of grandparents. We provide further evidence that, in Mexico, individuals do not principally move to relocate themselves close to family or to get away from them. Migration decisions are mainly driven by employment and education considerations. Overall, our findings indicate that while relative grandparental proximity is a strong predictor of mother's autonomy, it is unlikely that variations in grandparental proximity are correlated with unobserved characteristics that affect child outcomes. Identification issues have been discussed in more detail in section 4.
We find that the benefits of greater autonomy of mothers are restricted to younger boys. For instance, our estimates suggest that if the decision regarding child's education is taken by mothers instead of fathers, decision-making on other variables remaining the same, the probability of dropout decreases by 1.62 percentage points for boys in the 10-14 age group. 8 However, we do not find any improvement in the education outcomes of girls or older boys, with greater autonomy of mothers. Our analysis also sheds light on the mechanism through which benefits from higher autonomy of mothers accrue differently to boys and girls. Boys seem to gain at the expense of girls within the mixed-sex-sibling families. There is no effect of autonomy on boys for families with only sons.
These findings have important implications for the new trend in global development policy - 8 Changing one decision leads to a change in the value of the index leading to a change in outcome variable. This is discussed in detail in section 5.
conditional cash or in-kind transfers handed out directly to the female member of a family. This is particularly relevant in Mexico, where large sums of money are spent on programs like Progesa (or the more recent Oportunidades), that are targeted towards women. Our results caution against these ambitious policies directed towards women. While we do find significant improvement in the education of boys when mothers have greater decision making power, our findings also suggest an apparent redistribution of resources from boys to girls in families with higher mother's autonomy.
The relevant policy question is whether a shift in the control over resources from men to women would improve the welfare outcome of children. We show that it may not necessarily be the case even when the women in the family themselves choose how to spend the money.
The rest of the paper is organized as follows. We discuss the Mexican Family Life Survey dataset in the next section. We present the logic of using principal component analysis to form a measure of female autonomy in section 3. The following two sections specify our empirical model and identification strategy and discuss our empirical findings respectively. We conclude our paper by summarizing our findings and discussing their policy implications. The survey contains detailed information on a wide range of individual and household characteristics, including household demographics, dwelling characteristics,household financial and non-financial assets, household member income and education levels (thereby helping us construct parental education), household consumption and household labor supply. In addition, as expounded in more detail in the next section, the survey interviews each adult member of the household about various aspects of household decision-making allowing us to look into the black box of intra-household decision-making and power-sharing. Finally, there is information on spatial characteristics such as municipality, locality and urbanity which we use to control for spatial effects.
Data and Descriptive Statistics
Please insert Table 1 here suggesting that decision-making power within a family still lies mostly with men. Additionally, only 20% of the female household heads are married implying that women generally run households only in the absence of male members. This information is probably banal in the context of most developing countries, but supports the fact in our context that women lack autonomy in decision making as a cultural default and a variation in such autonomy and its implications are no trivial questions. Female household heads also have significantly lower education. While nearly 40% of the male household heads have secondary education, the number is only 27% for the female household heads. A similar trend is present for workforce participation. Roughly speaking, the female workforce participation rate is about half of the male counterpart. Together, these statistics show us that Mexican families surveyed here are similar to the general experience of gender imbalance in developing countries -women study less, work more at home, earn lower wage income, and are less likely to run families while a man is around.
Please insert Table 2 here   Table 2 profiles primary and secondary school enrollment for children aged between 5 and 16 years. Not surprisingly, primary enrollment is almost universal (more than 96%), but secondary enrollment has lagged behind, both for 2002 and 2005. 9 Interestingly, while the primary enrollment rate is slightly higher for girls in the age group of 10-12 years, it is less than the boys in the next age group of 13-16 years suggesting that proportionally more girls drop out at the secondary level.
Measuring Female Autonomy -A Principal Component Approach
The MxFLS survey includes questions on various decision making aspects which are asked to both adult male and female members of the household. In our case, we consider decision-making only by the adult members who have children. In other words, we are interested in the decision-making of parents, and consequently, welfare of their children. We consider the decisions made on the following 12 categories: household food consumption, husband's clothes, wife's clothes, child's clothes, child's education, child's health, expenditure on durable assets, transfers made to parents or relatives of the husband, transfers made to parents or relatives of the wife, husband's labor force participation, wife's labor force participation and the use of contraceptives.
Each household member is asked about his(her) perception of who makes the decision in each of these categories, but we focus only on the responses of the parents in cases where both parents are alive. Moreover, we construct the female autonomy indices based on the father's responses rather than the mother's perception. In other words, our index, Mother's Autonomy Index (henceforth, MAI) can be thought of as an indicator of the degree of autonomy the husband is willing to give his wife. 10 For any parent-child-combination i, we assume that with respect to a particular decision category, female autonomy is strongest when husband(i) perceives that his wife(i) takes the decision in that category. On the other hand, female autonomy is weakest when the husband(i) perceives that he himself takes the decision in that category. The perception that both are involved in decision making lies somewhere in between.
One way of computing an index would be to compute the average proportion of categories in which the husband thinks his wife makes the decision. However, this method assumes equal weight for all categories in determining overall bargaining power within the marriage, which need not be the case. For example, the husband can choose to let the wife decide on her own about her clothes, probably a less important category, but keep the decision on her labor force participation to himself. Hence we adopt an alternative strategy and let the variability in the data decide how much weight to put on each category. 11 For each decision category, we create a categorical variable that equals 3 when the husband thinks that his wife takes the decision, equals 2 when he thinks that both take the decision and equals 1 when he thinks that he takes the decision. We use factor analysis to determine the weights that each decision category is assigned. We then use the first principal component as a measure of female autonomy as perceived by her husband. In our sample, the first principal component explains about 25% of the variability in the data.
Method
Intuitively, the principal components approach helps reduce dimensionality of the data and yet capture the underlying variability. It produces mutually orthogonal linear combinations (eigenvectors) of a set of variables that capture the common pattern in the data. The eigenvector that has the highest eigenvalue, (i.e. the linear combination that captures the highest variability) is the first principal component. Formally, the strategy underlying the principal component methodology is the following: Suppose we have k variables for k decision categories that together determine the bargaining power of the spouse within the marriage. Consider the following linear combinations:
Where x k is the variable denoting who takes decision in the kth category. In our case, k ∈ {1, 2, , 12} and x ∈ {1, 2, 3}. For example, suppose category two is child's education.Then x 2 takes a value 3 if only the mother takes decision about her child's education. Likewise, x 2 takes a value 1 for the household where only the father decides about the child's education. Principal components maximize the variance V (z 1 ) subject to the restriction that a 1 a 1 =1. The normalization of eigenvectors a i to unity is done because if any z 1 (eigenvalue) maximizes V (z 1 ) any other vector nz 1 will also have the same property. Thus principal component analysis minimizes the sum of the squared perpendicular distances. z 1 is called the first principal component and is the linear combination that has the highest variance. In a similar way we can find the kth principal component, the vector Xa k , which maximizes z k z k subject to the normalization a k a k =1 and subject to the additional restriction that these principal components are orthogonal to each other. The variances of the k principal components decrease from 1 through k (i.e. V (z k−1 ) > V (z k )). 12 Table 3 provides a summary of the index, the first principal component, in our sample. The mean value of the index is zero by construction. The standard deviation is 1.63. Recall that each decision category takes a value of 1, 2 or 3 depending on whether only father decides, both parents decide or only mother decides, respectively.
Please insert Table 3 here Thus, if a category moves from the 1 to 2 (or 2 to 3), the index increases by the amount of its weight. For example, the index of female autonomy increases by approximately 0.87 units when the decision about child's education is taken by both parents as opposed to only by the father.
However, female autonomy is higher by (0.87*2) 1.8 units when the decision is taken only by the mother as opposed to only by the father. In other words, as explained before, the weights in column 4 indicate the relative importance of each category in the construction of the index, where they are themselves determined by their variability in the data. Thus, a child's education decision seems to be the most important variable with regard to female empowerment, followed by decisions about child health.
Validation
One way to validate whether our index truly reflects female autonomy within marriage is to check its association with other measures of bargaining power or female autonomy that have been used in the literature. While there is a dearth of direct measures of female empowerment, the literature 12 An ad hoc strategy to construct an index of the mother's autonomy would be to set the weights a ( i j) = 1 (for all i and j) and then use the average of all categories. We use that index for testing the robustness of our results. on power sharing within marriage outlines several important correlates of female bargaining power viz. parental education, outside options (employment status) and parental age among other things. Table 4 illustrates the relationship between various parental characteristics and our index of female autonomy. Specifically, if we compare the high (75th percentile) and the low (25th percentile) ends of the distribution of the female autonomy index, we find that in the households characterized by higher female autonomy, mothers are more likely to have completed secondary education, younger in age and slightly more likely to be employed. The same is true for the father's characteristics.
Please insert Table 4 here However, we do not find a significant difference in urbanization between households with high and low female autonomy.
Mother's Autonomy and Child Education -Stylized Facts
Given the evidence on the validity of our index, we next turn to our second question in the paper -whether mother's autonomy in decision making affects child outcomes. The basic idea behind our regression strategy is illustrated in table 5. It shows mean education and employment of the children for high and low degrees of mother's autonomy in decision making. Please insert Table 5 here As before, high and low are defined as greater-than-75th and lower-than-25th percentile of the distribution of MAI, respectively. As shown earlier, enrollment drops significantly as children progress from lower to higher secondary. However, a comparison of rows 1 and 2 show that the drop in enrollment is much higher for lower levels of Mother's Autonomy. For male children, while Table 5 suggests that children with more autonomous mothers have a higher rate of secondary enrollment on an average, it does not imply any causal link. Omitted variables may drive both education choice and mother's autonomy. Hence, we turn to a formal analysis to see if there exists a causal relationship between mother's autonomy and child outcomes.
We first look at the secondary enrollment outcome of the students in 2005 with the lagged value of mother's autonomy from 2002 to ameliorate the simultaneity problem. 13 However, this measure can be imprecise because it includes students who were never enrolled in the first place in 2002, the year from which the autonomy index variable comes. Therefore, we also look at secondary enrollment of students who are 10-14 years old in 2005 conditional on the criterion that they were enrolled in school in 2002, either primary or secondary. Accordingly, if a student is not enrolled in secondary school in 2005, then she is categorized as a dropout. We also control for several candidate alternative explanations cited in the literature such as wealth and parental education.
Formally we start with estimating the non-linear regression equations of the following form:
13 Since our dependent variable is binary, using an individual fixed-effects model is problematic as pointed out by Fernandez-Val (2009) . 
Instrumental Variable Strategy
While using a lagged value of MAI by exploiting the panel structure of the data accounts for any concerns of simultaneity, it cannot address the possibility of omitted variable biases. To account for both measurement error and omitted variable biases, we construct an instrumental variable by combining insights from the other social science literature and the pattern of domestic migration in Mexico. 14 Our instrumental variable strategy is based on the twin observation that proximity to natal kin increases female bargaining power within her family, and forces behind location choice of agents are exogenous to the autonomy-child education relationship. In particular, the MxFLS asks 14 The previous literature has used a wide range of variables as exogenous determinants of female autonomy or bargaining position of female within marriage. For example, Hoddinott and Haddad (1995) use relative income while Schultz (1990) and Thomas (1990) use non labor income as proxy for bargaining power. Others have used current or inherited assets (Doss 1999 , Quisumbing 1994 . Brown (2009) uses dowry to proxy for bargaining position and then goes on to instrument dowry by grain shocks. However, most of these methods make strong assumptions about exogeneity. Finally, there are studies that use changes in divorce laws or other exogenous policies to proxy for female bargaining position. (Lundberg, Pollak and Wales 1997; Chiappori, Fotin and Lacroix 2002). all adult household members whether their parents were born in the same locality (in geographic terms, this is a subcategory of municipality) as they currently live in or whether they were born in a different locality. Husband's parents are proximate if the couple lives in the same locality as where the husband's parents (either of the parents) were born. On the other hand, wife's parents are proximate if the couple lives in the same locality as where the wife's parents (either of the parents) were born. 15 We construct relative parental proximity as a categorical variable that takes the value 3 when only wife's parents are proximate, the value 2 when both the husband and wife's parents are proximate or none is proximate and the value 1 when only husband's parents are proximate.
For example, we define wife's parents to be proximate (in absolute sense) when either the wife's mother, or her father or both live in the same locality. Husband's parental proximity is defined similarly.
Sociological and anthropological literature has long documented that proximity to the natal kin influences women's position within marriage. For example, Dyson and Moore (1983) , argue that patrilocal kinship structures like village exogamy in marriage leads to lower autonomy of women.
By contrast, matrilocal kinship systems endow greater autonomy to women. Yanca and Low (2004) and Chen (2004) provide evidence in different contexts that geographic proximity to the natal kin positively influences various indicators of female empowerment like control over household resources or household work arrangement. Therefore, empirically, relative proximity of the wife's parents should be positively correlated with her autonomy. However, to be a valid instrument, the proximity measure should be excluded from the structural equation -i.e. proximity should not directly affect the outcome variable, nor should parental proximity be determined simultaneously with female autonomy.
It is conceivable that proximity to the wife's parents can improve child outcomes not only through her improved bargaining position but also through care-giving from maternal grandparents to grandchildren. On the other hand, proximity to husband's parents may have a similar independent effect on child outcomes other than the effect through the lowering the bargaining position of the wife. Our relative proximity measure, however, is likely to affect child outcomes only through MAI since there is no a priori reason to believe that there exists systematically differential care-giving to grandchildren from the two sets of grandparents.
To understand the other threats to the exogeneity of our instrument concerns, first consider the case that proximity to respective parents might be determined as a result of selective migration of spouses towards or away from their respective parents. However, investigating the reasons for movement within Mexico, we find that employment is the most important determinant of migration for the adult members of the household (please refer to Appendix Table A1 ). With motive of moving close to, or away from, family explaining only 1% of overall adult migration in Mexico, it is unlikely that our instrument of relative proximity is determined by systematic migration of spouses towards their respective parents. Moreover, note that for the instrument to be invalid, the husband (wife) must choose to relocate away from his own parents and specifically locate closer to his wife's (husband's) parents. In general, this appears to be an unlikely scenario.
Finally, our IV would also fail if proximity is determined by the current location of grandparents who endogenously choose to move to a locality where adult sons or daughters currently live.
For example, parents of a pro-active wife could choose to move close by raising her autonomy level. The omitted variable, "pro-activeness" of the wife might affect both parental proximity and child outcomes in this case.
In order to avoid concerns of endogenous living locations of grandparents, our identifying instrument is based on the exogenous birth locations of grandparents. Since birth locations are arguably exogenous and are correlated with current locations of grandparents, our model is iden-tified by this correlation of current locations to birth locations. We define husband's parents to be proximate if the couple lives in the same region as where the husband's parents were born. On the other hand, wife's parents are proximate if the couple lives in the same region as where the wife's parents were born.
Next we provide evidence on the "relevance" of our instruments -that relative parental proximity of spouses and MAI are indeed correlated.
Please insert Table 6 here Table 6 shows the effect of the relative proximity of wife's parents to husband's parents on the index of female autonomy. Relative proximity of wife's parents has a significant positive impact on the relative decision making power of wives and the coefficient remains unchanged with the inclusion of various controls. Moreover, as the last column shows, when we separate out the indicators of wife's parent's proximity and husband's parent's proximity, it is the proximity of the former that increase female autonomy; female autonomy decreases when of husband's parents live nearby (however, the coefficient is imprecisely estimated). Given that our relative proximity measure strongly predicts MAI we present Two Stage Least Square (TSLS) estimates of model (1) to allay any endogeneity concerns arising from unobserved heterogeneity.
Discussion of Results

Secondary Enrollment
Probit estimates of the effects of mother's autonomy on child's secondary school enrollment status are shown in table 7. The estimates are provided separately for lower secondary (10-14) and higher secondary (15-16) age groups. The estimates in column 1 suggest that mother's autonomy is pos-itively and significantly associated with enrollment in the lower secondary school. However MAI does not seem to matter for education status at upper secondary levels (column 4). As expected, enrollment decreases at higher ages. Father's education seems to be a robust predictor of overall secondary enrollment. Surprisingly, wealth, proxied by landholding, does not have an effect on secondary enrollment.
Please insert Table 7 here However, when we decompose the sample into boys and girls, only boys seem to benefit from greater autonomy of their mothers. MAI does not have a significant impact on secondary schooling for girls in either of the age categories. The marginal estimates corresponding to the probit estimates in column 2 are reported in column 1 of table 11. The estimates suggest that a 1 percentage point increase in MAI leads to 1.3 percentage point increase in probability of secondary enrollment for a child whose mother has mean MAI. 16 Table 8 reports the educational status of the child in 2005 conditional on the fact that she was enrolled in school in 2002. In particular, our dependent variable is the probability of dropping out while still in the school going age. As before, columns 1-3 show results for children who are 10-14 years old and columns 4-6 show results for children who are 15-16 years old. Table 8 here Mother's autonomy index has a negative and significant impact on dropout from secondary school in the 10-14 age group but has no effect on higher secondary schooling. Again this result holds only for boys, not for girls. The marginal effects imply that a one unit increase in MAI leads to a 1 percentage point fall in the dropout rate (table 11, column 2).
Secondary Dropout
Please insert
Results Using Instrumental Variables
We now turn to the instrumental variable estimates. As argued above, our measure of relative grandparental proximity induces variations in MAI but is uncorrelated with underlying variables that affect both schooling and MAI. The instrumental variable estimates are reported in table 9 (enrollment) and table 10 (dropout). We restrict our attention to the younger age group, because as shown above, education outcomes at the higher levels remain indifferent to the variations in mother's autonomy.
Please insert Table 9 here Please insert Table 10 here   Please insert Table 11 here The IV estimates confirm that greater mother's autonomy leads to higher enrollment and lower dropout for boys. The marginal effects for the enrollment and dropout results are reported in column 3 and 4 respectively of Table 11 . To understand the magnitude of the effect, consider the dropout results in column 4. Overall, a one percentage point increase in MAI implies a 3 percentage point fall in the dropout rate. In particular, a shift in the decision making power from fathers to mothers, in the category of child's education for instance, reduces the probability of dropping out from school by 5.7 percentage points. 17 All IV coefficients are larger than their probit counterparts. Given the nature of potential omitted variable bias in this situation, it is not 17 To see this, note that from (1), straightforward to form a prior as to which way the probit estimates will be biased. For example, suppose the omitted variable from equation (1) is the relevant student's IQ, a staple variable in the labor literature. It is not straightforward if this leads to higher autonomy for the mother (where the father wants to give more decision space to wife, or wants more autonomy for himself). However, since our IV estimates are bigger than the probit estimates for both outcome variables, it may be the case that for more able children, the father takes over the decision-making (so that the correlation between IQ and mother's autonomy will be negative creating a downward bias for the positive probit estimates). Contrary to the boys, IV results for girls in lower secondary school (Column 2, Table 10) imply that higher mother's autonomy leads to higher dropout rates for girls. At first glance this might appear to be counter intuitive. However, a closer look reveals that intra household dynamics might be driving the results. We deal with this issue in further details in section 7.
Robustness Checks
In this section, we perform a couple of sensitivity analysis to see if our results are robust to various alternative definitions of mother's autonomy. In particular, we construct an index of mother's autonomy using two alternative approaches: (i) from the responses of the mothers and (ii) the average number of all categories in which the mother takes decisions within the family.
Let us consider the category education (i=5). In this category, w 5 = 0.87 (from author's calculation). If d 5 3 changes from 1 to 3 (decision taken by father alone to decision taken by mother alone), then MAI increases by 0.87*2 = 1.8 units. To see the eventual impact on dropout, let us consider the estimated marginal effect from the IV regression for boys in the 10-14 age group i.e. for β 1 = 0.322. i.e. a 10 percentage point increase in MAI results in a 3 percentage point reduction in the dropout rate. Therefore, a switch in decision-making power, for child's education, in favor of the mother leads to 5.7 (1.8*3.2) percentage points decline in the probability of dropout.
Index using mothers' responses
Evidence from MxFLS survey shows that not only are the actual decisions taken by different members of the family, but also perceptions differ with respect to who takes decision in particular categories. Hence the mother's response to questions of who takes household decisions do not necessarily match that of father's response. Therefore, we construct the same index using the mother's responses and estimate the same model. The results are presented in Table 12 Please insert Table 12 here   Table 12 is estimated in the same way as Table 9 , controlling for all relevant variables as before.
Results from Probit and IV estimations are reported in column (1) and (2) respectively. The results are qualitatively the same as before -greater autonomy of mothers leads to lower dropout for sons, and the IV estimates are higher than the Probit estimates.
Index using average number of categories
As discussed above, a more common approach in this literature is to work with average number of categories in which a mother makes the decision as a measure of her autonomy. 18 Panel B in Table 12 presents results from estimating the same model with the Mother Autonomy Index being calculated as proportion of cases in which the mother of a child takes decision alone.
Looking at Panel B and comparing the results with row 1 in Table 12 , we see again that the results are qualitatively similar. Together, these tables show us that the positive causal relationship between greater autonomy of mothers and better lower secondary education of sons is robust to differences in the specification and definition of MAI. We next turn to investigate the gender differences in results.
18 See Jensen and Oster (2010) among others.
Discussion of Gender Differences in Results
While differences in outcome between boys and girls are not new in developing countries, the reason is often complex and specific to the underlying social, economic and institutional features.
A comprehensive analysis of the conflict of gender interests for children is beyond the scope of this paper. However, one important question in the intra-household resource allocation is whether boys and girls compete with each other for resources. This effect can be confounded in the regression analysis comprising the entire sample as no distinction is made between families with single sex children and families that have both boys and girls in the secondary school age group. To test this hypothesis, we divide our sample between mixed-gender sibling families (families with at least one boy and one girl) and single-gender sibling families (families with male only or female only siblings). Then we estimate the same model, in (1), separately for them. Results from this estimation have been presented in table 13. 19 Please insert Table 13 here Column 1 shows results for mixed-gender families. These results are qualitatively similar to that of our main results in table 9. However, for columns 2 and 3, showing results for boys-only and girls-only families, mother's autonomy is not a significant variable in explaining dropout anymore.
These results point out the possibility that higher autonomy for mothers, as opposed to the previous literature, leads to greater resource allocation to young boys within mixed-gender families.
Summary and Policy Implications
Economists and policymakers have long engaged in answering the question whether a dollar in the hands of a female member in the family has the same welfare effects as a dollar in the hands of a male member. Even though unitary household models, where the benevolent household head maximizes total household welfare and distributes among members, assumes away such distinction, some empirical evidence shows that female members spend money in a way that is more amenable to the welfare improvement of children. These studies have been influential in shaping development policies development policies around the world that have directed cash or in-kind subsidy towards the female household members. However, unless we have a measure of female autonomy, we will not know the effectiveness of this line of policy-making. In other words, unless we know the true underlying relationship between women's involvement in household decision making and child welfare, the effects of gender sensitive policies will be confounded. This paper fills this gap in two ways. We first create a direct measure of female autonomy exploiting the rich nature of Mexican Family Life Survey Data and then examine the effects of such autonomy for mothers on their secondary school-going children. Our autonomy measure is based on household member responses and not inferential. We also investigate the causal link between autonomy and childs education. Our results are mixed. While we do find that greater mother autonomy is better for her child's education (children of mothers with higher autonomy have less dropout incidence and higher enrollment); we find that this effect is weak for older children and particularly for girls. In fact, boys seem to have significantly better outcomes in households shared by both male and female children. Our results thus caution policymakers that gender-directed policies may not necessarily hasten the process of equitable development. Notes: Robust standard errors are in parenthesis. *** significant at 1%, ** significant at 5%, * significant at 10% Notes: Robust standard errors are in parenthesis. *** significant at 1%, ** significant at 5%, * significant at 10% Notes: Robust standard errors are in parenthesis. *** significant at 1%, ** significant at 5%, * significant at 10% Notes: Robust standard errors are in parenthesis, *** significant at 1%, ** significant at 5%, * significant at 10%
